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Abstract 



PROBLEM TO BE SOLVED: To malce it possible to obtain the torque from a specific formula with only 
a pnmary current, by finding an excitation current of variable speed driving apparatus previously 
measuring the primary current of each squirrel- cage type three phase induction motor, and calculating 
a torque current from the specific formula. ^ 
SOLUTION: Each primary current (Ip) of squirrel-cage type three phase induction motors 2 with each 
speed variable under control of a variable speed driving device 3 is measured. A torque current (It) is 
calculated from a formula, lt-KI(lp<2> -lf<2> )<1/2> , where Ip is the primary current and (If) is an 
excitation current of the variable speed drive 3. The torque (T) is obtained in a formula, T-Kt It where 
(Ki) IS a given constant and (Kt) is a torque constant previously calculated. Since an excitation current 
of the squirrel-cage type three phase motor is known previously, the torque can be obtained easily only 
by measuring the pnmary current. ^ ^ 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the us of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
(57) [Claim(s)] 



Claim 1 ] Each primary current Ip of two or more cage type three-phase induction motors which perform speed control 
usine one set of variable speed drive equipment It measures and they are the exciting current If of the aforementioned 
variable speed drive equipment, and the aforementioned primary current Ip. Measured value to torque currem It Load 
measuring method of the motor characterized by calculating by following the (1) formula and searching for Torque T 
by following the (2) formula based on this operation. 



^Equation { I p * - I f M ( I ) 



T = Kt-It (2) 

( K I : mi&) 

(Kt : f-iSti^HbX t5(i^tz b li-P^I^) 

[Claim 2] The aforementioned exciting current If Load measuring method of the motor according to claim 1 
characterized by being a fixed control value or an adjustable control value. 

[Claim 3] The aforementioned exciting current If Load measuring method of the motor according to claim 1 
characterized by being the exciting-current instruction value which is the amount of mtemal control ot the 

aforementioned variable speed drive equipment. . r • ui ^ a^.,^ ««„i««,«,t 

rClaim 41 Equipment added to the equipment which controls the speed using one set of vanable speed drive eqmpmerit 
in two or more cage type three-phase induction motors characterized by providing the following. Presumed equipment 
which carries out operation presumption of the torque of each cage type three-phase induction motor firom the exciting 
current of this variable speed drive equipment, and the measured value of the primary current of each of this cage type 
three-phase induction motor. Diagnostic judging equipment which diagnoses the load of each aforementioned cage 
type three-phase induction motor for this torque by which operation presumption was earned out as compared with 
default value, and outputs a signal. 



[Translation done.] 
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Japan Patent Offic is not responsible for any 
damages caus d by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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[Detailed Description of the Invention] 

rT?e\lchnical field to which invention belongs] this invention relates to the load measuring method and equipment of 

ImotorSperf^^^^ 

driven at variable speed. 

[Description of the Prior Art] When presuming the load torque of a cage type three-phase induction "^^tor general^^ 
Sd pSi^gaL unusual d agnosis of a load, instant torque is not required and if it is acquired every \00 [ms] 
^tlTh^^oZi. Then, there are a method by the three phase circuit / 2 phase conversion which uses meti^od of 
S^chine^^^^^^^ of a cage type three-phase induction motor using a torque sensor as a technique, the Pnm^ 

c^Seach ph^^^^^ the rotational freqSency of a motor, the method of searching for from -^^^^^^^^^^ 
r^Sn«l Wimcv etc The method using a torque sensor attaches a strain gage m the axis of rotation of a motor, and 
ZTZ^ toSL Ae torsS^^ °f ^^tation. In the cage type three phase induced current, the 

SfsISSod Jtl^elX^ by the three phase circuit / 2 phase conversion measures the ptimaj. cu^^ and 
Aera^foS^uency of each phasef divides the primary current of each phase into torque current and an exciting 

f&^sn^dSs^^^^^^^ 

indicated by JP,2-146979,A from P=omegaT from the definition of torque. 

r3em(s) to be Solved by the Invention] The equipment which ti:ansmits the signal of the sensor attached 

o a stator si^ is required of the method of presuming torque using a torque sensor. Moreover in order ft,r 
^Ir^Xdofs^cmhoT torque using a three phase circuit / 2 phase conversion to measure the current of each phas< 
of aXt ihie Sft^d to attach a Tpeed sensor for every one motor and to calculate using instantaneous value 
len^ W^^peS a^^^ is neJded and it carries out the base drive of many motors with one vanable speed 

nfv^S^Z^^yc equipment on the other hand and reliability and economical efficiency are improving, it 
^eZ2 much m^e^^^^ search for the load torque for every one motor Although torque can be measured if flie 

^Zu^ v^a^eTs tSS a controlled variable called torque current instructions exists m viable speed dnve 
:^:l;St ™o^^^^^^^ confrol as an option, if this method is not attached in one vanable speed dnve 
«^„inmMit to one motor the torque measurement for one motor is impossible tor it. , i 

STlT^l devdop^^^^^ order to solve above — **. and it sets to tiie system which performs speed contrd of 
m^v cai Si K induction motors by one set of variable speed drive equipment, and ^^^^ «^«^ti°n i^^^ 
pn^a^ iSt IP o?S^h motor. And exciting current If of variable speed drive equipment The load torque of each 
motor is presumed from measured value. 

TMeSs for Solving the Problem] [ in case this invention performs speed confrol for two or more cage type three-phase 
£JSn motZfsSg one set of variable speed drive equipment ] Exciting current f Y^f ^^/Pf f ^Larv 
"rmS earring out by carrying out fixed control, it is an --^^g ^^^^^^^^^^^^ 
mrrent In of each cage type tiiree-phase induction motor It measures and is torque current It from toese values, it asKS 
SolbwLT^^^^^^ ^d. subsequently load torque is searched for from foUowmg the (2) formula. 

[0008] 
[Equation 2] 



I t = K 



i- (IP ' - I ^ 



T = K t • It 



{ I 1 



( 2 



(K, : tn) 



afjSSpSXthdeS value, and outputs a signal. , , , 

r exciting current is being controlled ^^^nriy, ^que can^e^^^^^ ^^^^^^ ^^^^^g by one 

Mor^ver in metal rolling, the paper ^^''^'^'^Z'£'<^ l^oZ 1/ 10 - 1/5, since it is sma^l compared with 

much rolls 1, respectively and f "Vtd rmei^e^^^^^ inputted into torque presumption equipm^t 5. 
censor 4 is attached in each motor 2, and toe m^asureo vdi into the current which can be inputted ana 

oSl4] Tc^qu^ presumption equipment 5 '^^'^'^'^J^^^.^^'^iTZ^ current Ip of each motor measured by 
KateS It con^sts of a converter 51 and a torque ^^f^^^^^^^rqSmietic unit 53. The torque anthmetic 
me oSS sensor 4 It is inputted into a converter 51 andsent to toe to^qu ^^^^ ^^.^^^ 

SSt^Ss operation expression (1), and is ^^^^l^^^^^^^^'^ 5^^^^^ diagnostic equipment 6. 

S smaller toan default value, it judges ^*/^*^°P "f^^'n?? exciting current of toe above-mentioned (1) 
(output fixed control). 



Effect of the Invention] If the exciting current is beforehand known about the cage type three-pha^e induction motor 
Iccordi^g to this invent on, torque can be easily searched for only by measunng primary cuirent. Therefore, a speed 
sZSrSthmetic circuit become unnecessary and it came to be able to perform a load diagnosis of a motor 

[Soiel Moreover, in a process line with much number of a motor, it is effective in a diagnosis of a motor being simply 
attained by this invention method. 



[Translation done.] 
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DRAWINGS 
[Drawing 1] 
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